Groundwater is the major source for fulfilling the water needs of domestic and agricultural sectors in Mewat district, Haryana, India and its continuous use has put an enormous pressure on the groundwater resource, which along with low rainfall and variable geographical conditions lead to the declining water levels. The other problem of this area is high salinity which is reported intruding to the freshwater zone 1 . Taking into account the twin problem of declining water level and high salinity the study was taken up jointly by National Institute of Hydrology, Roorkee; Sehgal Foundation, Gurgaon and Indian Institute of Technology, Roorkee. Groundwater level and TDS (Total dissolved solids) data for pre-monsoon and post-monsoon seasons for the time period of 2011-2015 of 40 monitoring wells developed by Sehgal Foundation, Gurgaon was collected and analysed. It has been found that the groundwater level is decreasing in the area while TDS values show inconsistent trends during 2011-15. Further monitoring of the wells is continued to get the more information on water level and TDS which will help in facilitating the researchers in finding out the applicable solutions for the above problems in the Mewat, Haryana.
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INTroDuCTIoN
With an estimated abstraction of around 230 billion cubic meter per year, India is reported as one of the largest groundwater users in the world. Nationally, groundwater accounts for 85% of India's rural domestic water requirements and more than 60% of its irrigation requirements 2 . This excessive use of groundwater has led to its depletion and deterioration of quality in north-west India and across the Gangetic basin which has been reported in many studies [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] .
It has been reported that 20% of the world's irrigated areas are affected by secondary salinization and India is one among these countries accounting for the most salinized soils to the tune of 9.38 million ha, out of which 3.88 million ha area is covered by alkali soils and 5.5 million ha area is covered by saline soils (IAB, 2000) 19 . Mewat district, Haryana, India is major agricultural land area with deficit of perennial surface water sources 20 and therefore, the main source of irrigation and domestic use is groundwater 20, 21 . The natural surface water sources like Kotla and Ujina lakes also remains dry most of the time of the year because of the limited number of rainy days 20 . The major crops grown in this area are wheat, millet and mustard, which requires huge amount of water 22 and result in extraction of large amount of groundwater. The recharge is very less due to the low rainfall being hot and semi-arid zone with the diverse physiography.
On the other hand, high salinity adversely affects productivity by deteriorating soil quality and limits the choices of crops for farmers 1, 23 . Taking into account the twin problem of declining water level and high salinity the study was taken up jointly by National Institute of Hydrology, Roorkee along with Sehgal Foundation, Gurgaon and Indian Institute of Technology, Roorkee. Sehgal Foundation, Gurgaon has developed 40 monitoring wells in the Mewat district of Haryana where the continuous monitoring is going on.
In the present paper, groundwater level and TDS data was collected for the period 2011-15 to analyse the variations for the last 5 years. The land is extended by ridges of Delhi Quartzite and is majorly covered by alluvial plains. The land proximity to National Capital Region (NCR) of Delhi and also being a part of aravalli range which comprises of rocky area having below average vegetation, gives the district some specific geophysical, topographical and ecological feature values. The elevation of the district is 189 meters in height, equivalent to 620 feet. The normal annual rainfall in the district is 594 mm, out of which maximum contribution (approximate to 75%) takes place during monsoon season. May-June is the driest months of the year highlighting the water issues at that time 25 .
Study area

Methodology
Groundwater level and TDS were recorded for 40 monitoring wells during the time period 2011-15 (Table 1) . These wells are developed by Sehgal foundation, Gurgaon and their distribution and location is shown in Fig. 2 . The wells were mainly concentrated in the zones having problems of declining water level and TDS 1 . The groundwater levels are recorded using water level indicator and are measured as 'meter below ground level (m bgl)' and TDS readings were measured in-situ with TDS meter as 'parts per million (ppm)'. The database of five years groundwater level, TDS readings and average rainfall (IMD, New Delhi) has been prepared and analyzed for the changes and trends during the period of observations. The average of the rainfall was taken between December-May (pre-monsoon) and between June-November (Post-monsoon) ( Table 2 ). The pre-monsoon and post-monsoon groundwater levels and TDS were plotted as timeseries plots with reference to average rainfall data ( Figures 3-4) . The data was analyzed statistically (Tables 3-8 ).
There's a constraint in the analysis of TDS data for 15 wells which was not recorded for post-monsoon season in 2012 (i.e. for Nov, 2012). As evident from the Figure 3 , groundwater level in most of wells is almost constant but decline is also observed in some wells. The water level is found to increase after the rainfall events. In pre-monsoon season, the rainfall is very less or negligible except in May 2014, where the level of the groundwater has also raised above due to recharge in aquifers. In post-monsoon season, increase in water level is observed for most of the wells. Rainfall has a direct effect on the water level in the study area. From the were observed in 1 well. The rate of decline in shallow well is faster than the deeper wells as decrease of 50% and 84.6% in pre-monsoon and post-monsoon seasons, respectively was found in well having minimum water level and the well having maximum water level has decrease by 26.3% and 53.6% in pre-monsoon and post-monsoon seasons, respectively.
reSuLTS AND DISCuSSIoNS
Groundwater Level
Total Dissolved Solid (TDS)
The results obtained for Total Dissolved solids (TDS) data of 40 wells in Mewat, Haryana during period of 2011-15 for pre-monsoon and postmonsoon season is given in Fig. 4 and Tables 5-8. As evident from the figure 4, TDS in most of wells is almost constant but decline is also observed in some wells. The TDS is found to decrease after the rainfall events. In pre-monsoon season, the rainfall is very less or negligible except in May 2014, where the level of the groundwater has also raised above due to recharge in aquifers. In post-monsoon season, decrease in TDS is observed for most of the wells. It is clearly indicated from figure 4 that during pre-monsoon season TDS is high but it comes down during the post-monsoon season. In 2014, TDS for all the wells was found near or below 3000 ppm, except 4 wells namely, Panchayati Dholposh Kua, kabristan well, Khalid well and Bari masjid well. In Kabristan well and Panchayati Dolposh Kua TDS is recorded more than 6000 ppm (Figure 4 ) in spite of high rains. Table 5 indicated that the minimum values of TDS for pre-monsoon and post-monsoon seasons which shown an increase of 37.7 and 57.7, respectively but the maximum and average values of TDS in groundwater has actually decreased. This may be due to the reason that the saline zone is increasing and intruding into fresh water zone 1 .
As per the data presented in Table 8 , overall decrease in TDS during years May, 2011 to November, 2015 found in 11 wells and an increase is observed in other 29 wells. Out of which these 29, 7 wells have shown an increase of 0-200 ppm in TDS; 14 wells have shown increase of 201-500 ppm, 3 wells have shown increase on 501-1000 ppm and more than 1000 ppm increase was observed in 5 wells. In pre-monsoon season, 12 wells have a decreased TDS in 2015 as compared to year 16 wells it increased between 201-500 ppm, in 2 wells it increased between 501-1000 ppm and in 4 wells it increased more than 1000 ppm. In post-monsoon season, TDS decreased in 14 wells and it increased in remaining 26 wells. Increased TDS values have between 0-200 ppm found in 7 wells, between 201-500 ppm in 14 wells between 501-1000 ppm in 4 wells have and more than 1000 ppm in 1 well. Increase in salinity during the years 2011-2015 in about 12% of wells in not good for the groundwater quality. Detailed study may be carried out in this areas to find out the water quality index as developed by Singh et al. (2015) 27 ; which was used by Krishan et al. [28] [29] [30] [31] [32] [33] for evaluating the groundwater quality in some parts of Uttar Pradesh, Gujarat and Punjab.
CoNCLuSIoN
In the present study, it has been observed that the groundwater is declining in some wells due to high extraction, low rainfall, and variable geographical conditions as fresh water sources are mostly situated along the steeper Aravalli hills. High salinity is found in some areas and is reported to intrude the fresh water zones 1 . Over-exploitation is resulting in the intrusion of saline groundwater towards the fresh groundwater, speeding up the depletion fast by 300-500 mm every year 34 . The groundwater in many wells which previously contained freshwater has now salinized. The new innovative technique of creating a pool of fresh groundwater within a saline aquifer is developed by the Sehgal foundation at a school and they are further planning to replicate the model for expansion and utilizing benefit of the same 35 . This will require groundwater level and TDS data for estimation of physio-chemical parameters at Mewat district which lacks freshwater aquifers and few which are slowly moving towards turning saline. Since, the problems due to water scarcity and salinity in groundwater are more visible in the district; this study is fundamentally very useful for further investigations and research towards finding solutions of water issues at Mewat.
